INTRODUCTION
In 1979 Weinberg [1] suggested that it is possible to summarize many previous current algebra results in a phenomenological
Lagrangian that incorporates all the constraints coming from the chiral symmetry of the strong interactions and QCD. This technique, also called chiral perturbation theory (ChPT), was developed some time later to the one-loop level and in great detail in a celebrated set of papers by Gasser and Leutwyler [2] . In these works the authors showed how it is possible to compute many different Green's functions involving lowenergy pions and kaons as functions of the lowest powers of their momenta, their masses, and a few phenomenological parameters. In these and in further works, it was also shown that this method provides a good parametrization of many low-energy experimental data.
More recently, the strongly interacting symmetrybreaking sector of the standard model [3] has also been described phenomenologically using ChPT [4] . In both contexts one of the main obstacles found when one tries to apply ChPT to higher energies lies in the issue of unitarity. ChPT, being a consistent theory, is unitary in the perturbative sense. However, as the expansion parameters are the momenta and the Nambu-Goldstone boson masses, perturbative unitarity breaks down, sometimes even at moderate energies [5] . Different attempts to improve this behavior of ChPT and extend the applicability to higher energies have been proposed in the literature. These methods include the use of unitarization procedures such as the Pade expansion [5, 6] , the inverseamplitude method [5] , and the explicit introduction of more fields describing resonances [7] . All of these improve the unitarity behavior of the ChPT expansion and provide a more accurate description of the data, although there is some controversy about which of them is more appropriate.
In this paper we show the results of the application of the inverse-amplitude method to the ChPT one-loop computation of elastic crier and mK scattering [2, 8] [2, 8] :
The masses M and the decay constant F appearing in these equations are the physical values. The relation with the corresponding constants appearing in the chiral Lagrangian and the functions p, can be found in [8] . The transcendental functions M "&, L'I3, and J"&are defined in [2] . The first terms in the above amplitudes reproduce the well-known steinberg low-energy theorems. The L constants can be considered as phenomenological parameters that up to constant factors are the renormalized coupling constants of the chiral Lagrangian renormalized conventionally at the m"scale. Their relation with the corresponding bare constants I. , and their evolution with the renormalization scale can be found in [2] . Using Eqs.
I
(1) and (5), it is possible to obtain the corresponding partial-wave amplitudes.
In the general framework of ChPT they can be obtained as a series with increasing number of p powers: i.e. , tu tIJ + tIJ + (7) where tIJ' is of order p and corresponds to the lowenergy theorem and tIJ' is of order p . In general, the real part of tIJ' cannot be expressed in terms of elementary functions, but it can be computed numerically. The amplitudes in Eq. (5) lmttg/ltIJl = -tJJ (7 This means that the right-cut integral appearing in the dispersion relation for G is the same as that appearing in Eqs. (10) and (11) for the one-loop dispersion relation for t, and hence it can be obtained from the one-loop result. (&) or, what it is the same,
where in the left-cut contribution we have to integrate
here ImtIJ"(s) as an approximation to tlJ(s) In some.
sense we can understand Eqs. (9) - (11) in a rather different way that will be useful later: %'e can assume that the dispersion relation in Eq. (9) 1) and ( -, ', 1 ) channels. These resonances can be identified naturally as the p and K* particles. The phase shifts cross the m/2 value in their corresponding channels. In addition, in the chiral limit where an analytical computation of the partial waves is possible, two poles are found in the second Riemann sheet according to these resonances. In the other channels, where no physical resonances exist below 1 GeV, they do not appear in our numerical results. We consider this fact as strong support for the use of the unitarized partial waves in Eq. (15) .
To fit completely the data with these formulas, the next [ll] . The experimental data come from [12] (o) and [13] (E). they were obtained with nonunitarized ChPT and the parameters given in [11] . The experimental data correspond to [14] (A), [15] (o), [16] ( ), [17] (0), [12] ('7), [18] (e), [19] (X), and [20] (~).
scale p=M"=548. 8 [21] (6) and [22] [2] and [10] . ChPT with the parameters proposed in [2] and [10] . Data correspond to Ref. [21] . [21] (E), [23] (0), and [24] (e). 
CONCLUSIONS
The inverse-amplitude method applied to the one-loop result coming from ChPT produces a simple way to unitarize the Goldstone-boson elastic-scattering amplitudes, which takes into account, exactly, the strong rescattering effects. Incidentally, this method is formally equivalent to the [1, 1] [25] (see also [26] ) could provide a new extension of the oneloop ChPT results (see also [26] for applications to the yy~c rier reaction [27] ).
